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SPFMRANERNE, BRI ELRFRNAEENERFE,
A SO0l B R A 2 B AR AL 4 R I SE AT HL BT R AR BY
T Y BEIRTT R FAANE B8 BN , B 7R ol BT IR AT R SR T R
RAE I JT ZRMAE SR ASH . Uy, il TR Y
TR R R B AEYR R, RN B AT A SR BT
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WED . BEE B AR S AT B AAUBRIEOR I R & B 5 AT 6
A AP TN RE LA [R) Y Il B B it S HL T 2 B
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RAUKIE, X RS MR RERMES . By BB
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MRER: BILREFERE 1
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Wb B R AE W) & UF % ( Fisheries Bio-
economics ) W55 WMV B IR AE W2 AR B DL K
WA 723 & 5T A & T U — T8
PIAE SCFERE, BT Wl B R B B[R] R S ] 43
i R AR AR tE R R . ol IR A
2551 A ( Bio-economic model ) 2 3 F ¥l % TE
S ) F A R AN AT S EE
R ,ORUIFR R IREE 5 AR EFTE 3 Z [ K
TUXRR, EREIFREATF*HRNEEN
& WREMEELFEERAREN - TEETF
B 20 fif42 50 41X GORDON H YK £ 5744
i 5 A BIBE 5 A Z e B U5 A 3 Ok, K
WHEEF R SBERPHETFRRSEMH B RE
BB ERER, I BB vl R T A 6
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sk, BISL T Fa Xk M A 1) & B 2= 31
ORI €tk 2N Ao Yo s 7 2ty 31 o B s OF
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X7 E R FEAERS T & B Rk, EEE P 7ER
WHEMRER . Eitl, A SCRE 2 4E 5k E WA
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T, BRI T2 b B R T 4 ) AR A B8 4 o
A, Bl BE IR A] FF ST 2 AURL R B B OF
KRG F RIS E

1 SN Y2 BRI XS

1.1 B—fRpA-B—FE R E YL TR
1.1.1 Gordon-Schaefer 5%l

20 {142 50 4£/%, GORDON #E Schaefer 47
BB EA b, 5T A AT 8 5 25
¥ RM T &V F L E B (economic
overfishing) I #E & LA R B TR K AL ™ &
( maximum economic yield, MEY ) {45 ¥ H x5, 2
37. T Gordon-Schaefer A=) 2 FrH A, 71 IRIR B
el R A A 2 B AR Y B A R AR
AT WK B A B 55 0 B B — R Y
AW A BRI E A BIRE T AT RER
AL SWE X L FENE KEm, HiX
RERVEA 7% S8 K 2 AR I8 AR 48 A [ T 7= A
MR EPENE (], W T Fa A B A 2 ok
R TPl As [H] 5 I () A B H AR Bl R 2 ) 56
FREYAHE 5 R, LA K B 58 % BT IR &k 3h
W . MCMANUS'™! 1| i A BB 5 T 45 i L
B8 e v o [ R, A 4 ) v M - B X
B SN RN K U s S I 9
DEHI 60% HFHEE S5 &, A REAA TR 30 B A
Ol % R R & 3 B AR AL R K OF; SHAH il
SHARMA'"™ | F§ Gordon-Schaefer #£ %1 f1 Pella-
Tomlinson R | AL T X 5548 87 75 20 fii ( Suborder
mysticeti) 3% ( Pagophilus groenlandicus) LA I f&
1 ( Gadus morhua) 8] ) e RSCER Fe 5w, BF5F T
=AY YRR B A AR L R YAGT &1 1T
Gordon-Schaefer #% , | F§ 1970 - 2006 4F 2 & &F
13155, 1 22 . ( Octopus vulgaris ) a3k & M M #& B R
WFRE IR E WSRO, NN E R A A
BRURAE 1987 4RI M AL T A R Bt, 1988 -
1998 44k F & FF R BBt ,1999 - 2001 4E3K%] T
1 BEFF & B B, B 2002 4F D5 H %R B 2R
A, FRRAREANEEPNHFEEEZEELT
TR FRAB LA,
1.1.2 AEBASHZASALRL : 534 ZEIR /) Smith FIHY

W FIRIF & L bRt B rp 8 85 &
AR R — B A2, T2 B 5 MR BA A A
TEAHSCER . FEFFa =L vk A 7= 3 SRR

A TEAK A R IR S 2 HEVE Ml Y A 0 B0 B K
SR A D FR B ]2 el B A — SR
(R, BRI, 20 42 70 4E4R SMITH™ fBis i
M 5% o K i 55 %5 0 & K7 5 H A BLE
Eb, FE5 1AL M BA#E A SR el i 3 S S
B, BN T AR Y R B, 2 MR BA R IE R T E Y,
e A R 2, AR T ER B
T BT U5 B R T v AR 7R B I A R % I B A 455
%% 575 0728 Ak T B S, B ¥ R K TEG I 2 A BA
HEABGR e 2 [ R 7E — A 8RR, Rt
SEIJO 8 i — /> % iR i FE XF Smith 5 BY 347 ¥
3SR Erlang 185 % B B 80 () DEL S50
R — BRI & A A IF 7= A W
WA SR L B ¥ R R, Z)F,
SEIO %V F I R T ZE A M N Bh B 2
BOABA BN A S 2 FIE O T ol B IR i %
MFEMA LR, RERMHEHESREE.
HIRE A MAEZ BRI R R ZIRI
TR RS RS B AA
LI, Ry Y & R B G e R AT T T &
fitf o
1.1.3 F=E-3E1T- R A (yield-mortality models) ;
FPE-CTREY SRR E TR EE
B L RS : PR BRSBTS R,
IR P8 &% K 4 9 4 7 ( maximum biological
production , MBP) FIHE &, R 32 fit i K AT ¢ 7= &
(maximum sustainable yield , MSY ) 45 & Fr#E , 40
TESRAF IR 7= W R B (Ve ) I, X S
(RIBET=5 ( Zypp Tl Fypp) KB K" . DEFEO
i SELJO ) 7= -FE T R BERU SRl 1 HEST T 9
Bt AE P DA RL, XL B IR AT B R, E5T
FHNT O AR K A M R R (BMP) K HLX B HY
THETFC T (Fyge ) VE 2 H A5 HOFI A MSY K
FOXEBL P T 3 (Fysy ) BEJI %2 42; BURGOS Al
DEFEO "R 4 1980 - 2000 4F B2 V4 B ¥4 i 6
( Epinephelus morio ) ¥l 8114048 | B A7 7 b B A
B e G AR IR , ) FE T B 14 2 ) 22 B A R
S U e My B YR Y e e A B, X B B
AT T KB T. BRI, 7E 3 M B AFE T
RHET, ML R R & T & (MEY )
Xf L FET-HRIK - Z ey T F iy R B ARSF A )

255557 15 ( bio-economic reference points) , H.
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BMP MEY JH Xf i (58 12 33 /N F MSY S H:
XF R FET- 38, BBt , BT 8 v\ A 3 55 L) BMP \MEY
B B M FE T A R BB B S5
1.1.4 4RSS Y2 TR (age-structured
dynamic bio-economic models)

SRR M R Y 2 18T i A (] 17 5 v U
HIRER , R FNFEMIE T4, IR SRR
FEIE] A1 25 8] | 53 A7 A [R], 3222 L Beverton &
Holt #EHY Sy L, Sk 73 H7 2 FhBF B AE I 45440
Beverton & Holt H#Y K HAR . )78 & 415 € #h 78
BRI, B ZHH v B, 1t
SRS S SERE” B, B — IR
TRBIR B 58 % 1 A8 I 41 BRI AH [R] 7 437, 2
FPRER) AR KSR, OB AR [R], B
EBRAHA KT RZSHAE, FFEE NN
s E R SEIJO &1 LA I S AR T
B AR T SIS A BT AL, X R R T
BE. R WS HEMEFHESHTIHE
ST IR R UCRR AR W IR R &
TRl LA S35 55 I B T P AR R e . TE AR IR
GEADZH SRR b, W) YT AR 1 Y R ) R R /N B,
PRI B A M, X — ] 52 B R
R E N EET B, X R e H AR,
Al Gordon-Schaefer i B F 2 JG ¥ 4b B #,
BIGRNDAL 252! 71| FF] £ ¥ B HCERE [6] # 4F % 4544
FPREEEL, S AT F SRR S A & T
BRI B  vK I AR B 4 KL R R
##8 ( Clupea harengus) YV 525 7 IR AEA [F)
IR T RN BT IR B KT B W 7E i
5. PHRIAK, EEAFF AR T BB &
I X T R ) ok B T, L R U R A 7 BT U A
B S ZEMEMERZ , A REREFEHER
WEEREAR, i m T A AT S, Fik, 2
i ] 2 [ o ) A B SR W, ZE AN 451 3 ¥l T R Al
I TER R FOLT (o 8 £ B 5 B PR 52 B ek
W0 QUAAS %512 1| AR I 4 A ) 22 B A U BT
FEARWE W% £ ( Gadus morhua) ¥ ) B
PR IREWE LA B 3 A 76 B DA B SR T B ML K 2% 5
TAHVONEN %) 85 & il 2 25 | i 3K B ARl
A SEZ TS, I R EL T T A R ) gk
FIR T P % Wk £ ( Sprattus sprattus balticus ) #a
TR E e 3R B K F, I B AL B SR g AT
TR
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1.1.5  BETUBRMNEE Y A& GTHA

JE 2B A ) 2 BT AR R Dy vl IR AR A
ECERME T -~ ERENTFRETEHE, B
TS 18T IR BRI B0 , BRI h To 55 K i
Tkl A B g O /2 #5530l , 200 T I
LA (R T & 3 A2 v 1) 5 B [ i 4 ) XoF A 36
W gk B AR AL S R m Y R
oAt %o v b IR T K 11 5 B[R] i 5 A [, B8
R RIT % AT RE S T MEY B KT MSY!'®

20 {142 70 4E4% K , GRANT #1 GRIFFIN"*) )i
FAShSEYAEGTERL, DU /R 4 57 i v K =R
¥ XFUF ( Penaeus aztecus ) WV AWFFE X4 , WF o H
VIR R SIS S B ZE AL, LA R AR X ER
W HE SRR R H & %X H I & K,
BLOMO 252" thy 3ot fil1 /R 48 ST 05175 B Wt 418 98 328 4
WRUeL AT T A A TR PR T R &
B ARALRR R, 43 T A A 4 B At SR AR
& A R B 55 A S5 AR A, I AT X i
BEAFEAT ML 52 T A L A v B . & 80
4EAR, CLARK™ ) Gordon-Schaefer &7 Sy ZL Rt ,
A MIREFE TS EY R TR, 47
Br W B R xb B & K A & ( Balaenoptera
acutorostrata ) ¥\ MEY B2, WFFEiA N, G 3
X AR A A R B T R SR S i) (2 [)
KA T PN B K S R X U B R R
BRI B P BT U B R AU S8 . X
F EiR%51 , HANASSEON A )y - SR R MG LR &
AR5 e B R TT 2 3 0 1 o, e ol 45 9% R i R
TR, KN, I, ok %R m 1k
e B A5 & 55 S H0M 5 B (8] 47 A 0% , 18 5 F
BHEY R PE R UIARC . BIORNDAL %1
CLARK " 43 (T A7 , 25 45 ¥l ¥ MG 2 A 5
SPAEARSE (A A UGB LA T
S5) LA B B sh AR BUA T I AR W) R DA A,
o3t & [ b g % # ( Gadus Morhua ) | 78 4% 5
( Melanogrammus aeglefinus ) F1 J% #% ( Merlangius
merlangus ) =F il i BE I8 2 B A K S5 58T
RANPEENIE O, T T Wk R R B T /R K
ALHFI I BLEL ( present value, PV) i, H ¥ &
AR E KA 5S J) B ] e R E RS E R K.
EIKESET 45" iy 1] F 2% W B R (9 A= 4 2 P A
IR — R it 4 B R B s B B
B KIS 8 Fh A AR b R PG VR 5 42 e L )l B7 45
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HIHL ( harvest control rules, HCRs) #4757 ¥4, HF
FEINK FEMG IR K 2% F1 4% B), °] 3R45 B AL
RN (HCRs) , HIEBLARX HCRs Hf K
WL TR (F,,,) AR KA Y& (B,,, ) 5% 5
e
1.2 ETAESNHEHRARNEYEFER

P2 —fa 1) A W) 22 O T B AR B R B 53
M IR B 1 3h 25728 Ak B A8 0 A e i) v ol A B
TR , e 2B E 220 W ] 5C 2R A B R i), X
BN RA LSRR R G W — DR T
BFEF LN, X P2 LA . B,
FIEE N IR R 28 2 AR, BT
THEFREE RN, BARFR AR B AR i %R 2 L
B TF R BEAR o B R 2 2 BB 7= A T 2RI AR
A1 R, Al VR T R R R, TR
] 45 55 0 B ROR [ Ve B B e sl R i 5 46
JRH L S mB 2R E R, 1T 20 4k,
L BF2E R AT 56 R PR AR o3 47 7 5 R B L i
AP RO R T S i A P AR 2 1 B, 1R
JEA W) H 25 B AR B W AR BB AH B,
BRI, ZERFF T v Ml 5% 9 1 A A TE B R LA B
T EAYEE T AW A SR B WA AR LA
HYWR ) ZREE-Z M A A TTHEAI(E 1) .

» N fly
s S
——>( WImATEE %gﬁ%
RRHIZ% s
B XK
Y% : Y BT ER].
o%ﬁﬁi;%#% o HA-ERIFAZM

o H—fikk o ZlSEPE

B1 EFELESRERENENEFERIERE
Fig.1 A parsimonious bio-economic approach toward

ecosystem approaches to fisheries ( EAF)

1.2.1 R EARE RN L) 2 PrAR Y

PR LR M E R 238 B A R85 RE T
(EEREA ARS8 ARA) 18 A R
AR5 [R] — R 288 A [ 2L B 40 S R B
PRSI LA R A ma 2 B AT B B

XA b A M il B AR AL I B B
5 FEARE (1) AR BA R Al —Fh 285 (2) A —
AR B AR 25 b S B AN FP 2S5 (3) A
BB A S LS A B B RS
20 {4 90 4EAR K, SEIO & iR BA R
R FEL E 1 8% B A 7 R BAS i 8 b Y A 1) Bt 3
5 [l — A I E T, 227 A il YR VR T & R
AR DA R W R, IR T 2
BABGIYE R 30 25 A ) 2 B TR0, AR 400 T R [ A BA
(FTAEBAR Tl AL A BA ) 48495 [R] — b e pef L
R S B AR B R Y IR 4 b
[6] B 3h 2 A8 b3 A8 s AR L T S s BA Rt i &5
FREHR B B BB AL T, B brfafhfsk
HEMHERE SMANHSEEIE ER
AR E W sh A%, HA 21 HE)E,
RUTTAN %) 1] i 3% [ 40 PR ¥ 7% 34 6 e v 4,
IR TR A A /IS TR0 40 A L B3 L 2 ¥ S
B HEETB ST EBEEIME T S F
B AP ETY BEST T AR 3RA5 B p vl 1 1
B TS BA B 435 55 B A ) 6 2R T L 5 o
% J18 ; ULRICH & IR4E R R 47 b P AR
[ A0, % SR AR B A (A L35 4, S5 B 38
Figirh ZE R (FEEMEE) S F R/
AELZERFRSERETHWETEBNEYRF
B, BRI T R0 H RIS T A BA TR 57 %5
B EhA AR Ak F H e R g bk F Tk W VR &
95 2528 1k % ; KOMPAS I CHE™ t1 4R 4% A 7l
SRR BN GEZB Y B B AFE L ) 1Al )
RN T YA TR BT P REES
A AL 7S R A BA A B B A 55 B A
O7 R Y U, TR I 4 8 Y . 0 A A
P MW (HCRs) 5 2 J5 , DOYEN 4% IVES
21391 ) T GUILLEN 2557 o Ji7 i 457 A 6] 46 B 8
Wi B A ) R B R HEA T T A EBRSE o
1.2.2 ARSI w1 A ) 2 B il
L, % BB A BATESE PR
5 [l — B [ #8258 o A 59 5 R 16D 4 L 3 )
FEHEEM, FIRE T % BN R M S FhBE 18] 4
¥ IHMEFXR BESHHEXR JLERX
R WX R MR EEAERRSBONEDES
WEIAE RN o W0 B 45 04 4 B
FR RIS, J0) e B AR - 25 (R e ol B R )
T &R, XIS, 765 — il H B

http: //www. shhydxxb. com



612 B\ W ¥ K ¥ % #H 23 %

AW 85 %5 01 8 oK X 55 — vl 7™ A 18] 32 1 5
M2 S M A B TR SR K Rk T E T
RATMEZ B M Z R U REMRE S
BXRATHEEWERHARSE, Bk, AT %
FRREET A S R G R & 3 7 R BR B
IR R, il 2 R 7 B 787075 T8 R A A SR
BARRRE IR EEY L GTREL, DLEE
R e L R IR Sh SR LA K Z R 2R A2
BAE M g ¥l R 5% T Il B U5 & & i sh 54
b, 20 42 80 4% A1, CHARLES FI REED"™
SEE MR BB B T8 4P R AR RR TR AR B A W) 2 T AR
Y, WFFE ISR 1 M BRI 1 A A R 21— f8
TP B 3% 22 1 v M rb A B U0 4R 455 TG L SR Mg
FLAATEN" DLAbA% ZR At 242 £8 ( Gadus morhua)
S5EER ISR FE A (Mallotus villosus) .
#E 1 ( Clupea harengus ) . b ¥ ¥F ( Pandalus
borealis) F/NEVIE (R 9], W #2 T B THIB 58
HWEXRNEYETTER, PRI\, fid
%5 3 8K F0 5T U B KT 45 vl A B AR 5 7E
AR 2 MRFAE S N R B B ARFP AR
MAR, HESHHesEYEER D, HEEH
FER TR B IR L& S oo B A R BE
P EK AV BUIE H, {H 854 & 3 b i 00 7 5 v gk
2 REHSE SHEEMHRNRERKFRIXR
P B AR, 8 AT BB 2 — b S B A OC
ARMSTRONG ! 4 & M. (%5 [6) 434 , T2 75 3R
SR S I S R R B AU, i
NALGIE SRR IR PN N A =57 D3
EHR AN R 1 55 T TEDR L PR AP DX el R
BHTES SETTF0.
1.3 ETHR-EW-LFFHEYREFER
N REFF R RN RGE LR, MU RE
PR EA 5, B AHEE TR A28 A A
SHWE, B—METAEY AT HSHAETH
SERG. 21 LUk, 7E¥V IR A Y £ TR
RIS A 25 & 1 R 7 ok R 2, it 2ot
A p B . Bt PEZZEY %1 g5 40
VAR 4 X ( marine protected areas, MPAs) PN &R
PR AR 2 AR W) 42 B AR AU X Ml BE R 9 - A e
AR e A KA T B il BF 5 4 B SR m AT
THRSE, R WS T R AR,
SMITH % fE A ) 2 R e 5 A T DU 347 55
TR L T AT DM e B AR ) 2 B B A
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RERL, 73 T SR VS R WO PR O, IF A 52
#-+ % (markov chain monte carlo, MCMC ) & %!
ST TSI R T XX IS A K R A &
W5 W, i E e B R g R i 2 E
DOMIGUEZ-TORREIRO FI SURIS-REGUEIRO"*"
B 250 B IEE (game theory ) B g 541
GTERINSE G, X VG BT R0 % 2 A BA 3 [R] F
K HIE R KVGEEY T 4 ( Sardina pilchardus ) ¥l
BT T F 4T, RN, REEARTR
PEHT7 AT (side payment) FIRTHE T, BIE ) #L
B A A RS ERILRIF LAY T AR,
XA BRI {5 7 [ 3k e & VR DR LA SR R &
R g, Ry ] R 1 e S T T A ) L SR
T2%, KULMALA %7 25 & 30 B 1) 15 35 22
£ ( Clupea harengus membras L. ) ¥V fl)~ A 0] %%
1L Fe % (individual transferable quotas, ITQs) H
FEAY) SR Mt SERER, # THS-4
Y er e AL B 5T T 25 22 S 0 vl 1 e A v
WA TS . DAS 25180 DI Lotka-Volterra i &5
VOB BN IR, BN ER 7L BT
B AEY Z TG e B, A, TE B 54
FHERR M, B F| ] Pontryagin 1% K8 J5 2
S H AR AR W

2 [P XHAE Y TR R 5T K R BE
LN

T E LR FEIR A Y) £ T 07 T IFESE, 5
R 5 [ S M 2 K 14 I KA B R A 7E — R Y
2P, 20 42 80 AEAUH), T E FH I 1T
M5BT BT FEAH S R BEIE , 4 JR B A B
JRAE RN T ISR CLARK % 3& (Br it
Y  EHRRNRNER) , ERKRER R
] SRR T 2 5 vl BT IR A p0 A B BRI T 5T
T3 Z J5 , i B B A EORAR 35 B N A B BIF S
BAR, WY 25 A S FEARM A T
BRI S VAl R B 5, FF I 40
b A= BeE  BEIR R IEAL S5 HE) ; KAH R
TR HANNESSON [y & 52 L 2 (i
WA ZTEIIHT) o

AT HRESRAME , B NE I iR A
W)L GERARL, X3 T i il PR BEAT R R B
Fort. B, FABSEYETTFREXRE
AT BEIR AT B IR A T B T T AT ST, 4
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B B4 #8111 #) F§ Gordon-Schaefer 1) &
Fox 2 W) & FF AL, WX T 8 #) i I A 8
(Scomberocmorus Niphonius Cuvier & Valennes) ¥
WAEAR R 2 H AR T R K& 5808 | fxid R TR
THFEMBE A5 &, FF1HE T AH R A vl B 3
i s R BB A G BB S8, A Ricker
TR 5T T B Bk R X ¥R ( Penaeus orientalis
kish) Yl Fp G 56 B A 25 48 B [R]85 X 6 7 2R K
WY RE S F F Gorden-Schaefer #7454 4y
SV, 0T T AR AN X TR ki
b B A A K B i 5 R R T
Schaefer 1 Fox |47 B A5 B i) 4 4 4 B AL AL LA
K Gulland f5i 7= BAEL, 7 HIMGE T E ] [F] %
B R VG R R FR gL & (MSY) (RiE ™ &
(optimal yield ) I K55 7= & (MEY ) & H %t [
HITH S5 &, IE X BB IE A B e
FraAT AT, B SE T 3 st =X i vl 4 3
;8 3025 B Gordon-Schaefer A% | 5 4+t
T AR E G868 ( Scomber japonicus) 7EA RS H
B T B i S X BB 55 0 &, DA R
BRI B 2 55 R0 R AT IROIR I

WS, El N ETE RS Y & P B i) B Al
ELBIATHESE, ISR A S E R R
BAREMEZWE T, W T SN EYETT
MR, Jne B B AL SCBE U B A &
DRRARY, $8 ¥ b B YR AE O B A 1) — A Bk (R R
I (6] 05 B A 7 i, DA ) 1 R A R L
], 73 A H B T L A e R B R L I E
L O BRSREG 5 T SCI R I ) FI R T 2
T R R RIS B3 () A W R B AR AL BF 5T T VR L K
A% e 3R B A NG B E % B X AR ( Penaeus
chinensis) X Fo L B H . A 21 4
J& , B X AW & T 2 NS IR S N A
TARK W& J (B F B4 v 7EBG 62 fa e L 5 THI )
YR . WREGBEEHERIE R
TEFFICHE e Sh 7S R G R, 75 R EG 65 1 1) i [H]
KRR, T ZHE B [F kR 2 Atk shas
AW A BERERY BR8] 5C 28 X 7 16 86 65 £ Y ).
HHPSRIE M , A5 45 R I B i ah i)
BRI T %, k&S Y ey a
PRI ST BUR AT T 4538 IF R Z M BA3h &
B X 3 [ AR ¥ 86 #2. ( Scomber japonicus) #47 T
AW AFTF T, AL T AN R BRI T i

WS S FREm S S AR ELF A
RAGERAEY) &GRS, FEA NG B HE 0T 3k i R
APREACECE M ; Z )5 XL AP A B R
S BER , AR R AT Hp 4L & (MSY ) 4k B 4845 1Y Bt
BHEENSH BT 2008 474 15 64 fa
WHEMERA S FANEE Rt ZMET
ARALE 1 4 ) & B it & B AR B R,
BUAR HBHRAEYATFHSEAER, i
HAETTR TR P KW & 53 s fiit
SAREE A Ry SRR B o X 7 5 R
Xof Ol A= W) 2 55 sh AR I FS E HEE AT 40T, 7E
BRI 2 [T ¥ R B A K B %% ) = b
B 1] TR R A S R R AR, BT R L
RUTET- 5 S M BB 3 5 2, 0 R AR 8 1k
177 9007 , XX AE ) S B R AR L I A A
HEBORHERA ~EMERELEEFE AN
W LR R WA g DA R v BLE AR K b i 3
(present value maximization ) ) ¥ %5 {E , %t dt A& F
V£ ( Ommastrephes bartramii ) 47 A W) B 57 2%
ST A R IR B R S B s Sk,
SRR E P bR 3% AR D A P SR 1R
SEMKIE

3 MBI AT K R &

FERE U AE R L H L, AATTX e i
W R ER B S B E T HE B T f#E w2
AT, EVAESFRREMNE =AY
GNP R T B, HXERREERE
KA EN Z AR ERE, EE
AT L IR AR B o R T g IR A
B A RE T LA SO LR 1 T R e, el
FWEAYAEFEBWE TH - P RRESTE, H
B B — MY BABE B R J Dy 22 P R 22 BAARE
B, AISGASHRMEAREER S, HEBN
BhEER T &ML E IR AR ENE R,
RN 2R, &GS e, DM B 3
(Bayesian criterion ) | 18 25 8 Fl tk 38 18 ( decision
theory ) & B\ 412 B FAEI LR Wy 2 BrAs A o 18

LRI K2 — T ER ERNRE TR,
A K E L R IEA 5, T ER s T &5
R €N R e s b W IRGERES TS 2
J5 T8, R i — R B ML IR A W) 4 TR AR
R TREG A BATE WL R4S 5 el R

http: //www. shhydxxb. com



614 B\ W ¥ K ¥ % #H 23 %

EEE U FIRTT K, DS L IR FF KA
HHARPAFERRE(E2) . WlLEEARL
FE: (1) AT AR Ea RN EYF
SRR, BT AN A KRS (2) W
L VR B AR 3 R AR B S S A A AR R B R
2 ;5(3) P Z 8] 1 35 G+ . 2L A= (symbiotic type of
ecology) 3L 7 ( coexistence ) | Af 4= ( parasitism ) L)
P SHMEEESKR, MBI REEHEE
A AU A FRAR ) ) R 1Y 2% b A B I PRAT AR
HELL B RS VR 55 . Yk B IR T & & TS
HH755 8 MR E 5 RYE v B £
YEMb LA e SR 0 A% Bofin LA 4 dalk B8
TR FE AR T A 8 ROk IR T (1) ¥l
PR F BB (2) BRI ; (3) A4
(4) VI R B B AT R 5 (5) RRMIEGETE I
RO LA B (6) KR 1 £ 55 BUIA F Ak & 414
SELS-S1 T REE A AT X SRR, A
2438 ORI DU S R DL S e SR 2 AR FR
FEARS % MBS RE Ba L o AR,
SRR 2 IEDE 2R B , SR AR A X ek R R AR B i
MR AL T e B R A B R N E M A
HE.
YR EY SRR R

¥ b B Y5 A 5 B
A PR BR. FhE A
AREMIET - HE

[(E195%:3

Rl

VLRI R
WSS MBAH, e[
Wb, Wi, UHARS | L

i

| 5

LTS e S VN AL

o i Ny, H OB
T O N AEETE T

73 HEBVFATL . WA,

SN . AR,

e XA LRI

¥

EIN

=
n
nf

RS ES

£
TR

HE
51

B ISR T
DGR DU 307 g SR RS
WA B3R5 2% r iR

Pontryaginif K{E R F

2 ELVHEREEMEFEAERENELITER
Fig.2 Sketch map of the establishment of

comprehensive fisheries resources

bio-economic model

http: //www. shhydxxb. com

4 HERIE

WOV IR I R B AR AL G B — N
RE TR, AU KWl w IR A & R 544
G0 BURFE R BB MK, HIL, WL EIEY
PRALEC B R B B — H AR A £ H AR AL B
B F B Schaefer Fl Fox f= AR 4 A 45
BB B NE RN ANSHAEY S TR 754
V&R R RS RS, % BN E SRR
s, nZ Ak S HYBA IR B AR Bl KR AR L
AR Sk TG A FHE R, X EHESH
FAAE B AR F BN S 1, (5 Yt 0 R AR W 42 5
AR N AR 0 B 2%, R o Hp 5T
HXEA SEA . EEHTEIERERNEE,
B, AT Il 5% VR AP IR A T i 4R
JRAE WL IR AR ) 2 e AR R AR AR Bk i 2%, B
=, BHEERNI RS 45 & & Fh B 7 R E 1,
TR AU IS AR AU [7] vl 2 4 e %
AT R AR Ak S o el 9 VR AR AL S B R
M), DT Syl 25 2 2 B AL PR SRR o

H A, 36 78 vl % VR AR 9 4 B R A 1 B
%, 5EBEFMLHBEHE, HRRLTHIE
HRO B, TN R, FEEPE
fifyi5 £ 2 W U R VR B B SR | BFST T
FTREAIA o BRI, — 75 T8 22 i s A =5 il
TR AT ANA R, B — A &R
ALRE T A U B AR 256 B 5k A
X7 B ST 5 55— 7 TH 2 fin 5 % 3 1 vl %
V55 A SRS 0 S A T DA Bt 4 R B A 6
SEGR IR, (1) AW FS50 M4
B FR AR BN B R VBB ) AR R
TR A FREE, Q) WS RS i
R ARV S50 (AR KB R 7k K 5
) B R EBIERSE, (3) &S HC AR
A HFETIH R A K= T, (4) HoAth
SHCAEFOL AT i TR B O # %
BRI R o TERF ST Ml B2 U5 A AL e B B, B %
BRER G HEYM G A BT HRBER
F R E R, RESLEEA WUk IR A ) & B AR
R, FERLHUR [RIF & A 28 SR me Xt el 3 VR R 5
FIRZ IR , 10K A4 T L B R DA 5 ol B 2R Y
EEERTM,



44

BT, 55 - v R IR A W2 DR AR BB 50 I 7 P

615

S 30k :

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

ANDERSON L G, SEIJO J C. Bioeconomics of Fisheries
Management [ M ]. A John Wiley & Sons, Lid.,
Publication, Ames Iowa, 2010, 189 —229.

WRoBrae. Wl IR 2 Pr = [ M. b5t o ROl s R,

2004 62 -105.

GORDON H S. An economic approach to the optimum
utilization of fishery resources [ J]. Fisheries Research,
1953, 10(7) : 442 —447.

GARCIA S, GULLAND J A, MILES E. The new law of the
sea, and the access to surplus fish resources: Bioeconomic
reality and scientific collaboration[ J]. Marine Policy, 1986,
10(3) : 192 -200.

ANDERSON ] L. Private aquaculture and commercial fisheries:
bioeconomics of salmon ranching [ J ]. Journal of
Environmental Economics and Management, 1985, 12(4)

353 -370.

CLARK C. Mathematical Bio-economics [ M]. 2nd ed.
Optimal Management of Renewable Resources, John-Wiley &
Sons, New York, 1990.

CUNNINGHAM S, BERTIGNAC M, ZOUIRI M. The Moroccan
cephalopod fishery: bioeconomics and management [ R ].
Fisheries resource utilization and policy World fisheries
congress, Centre for Marine Resource Economics, University
of Portsmouth 1992.

HANNESSON R. The effect of the discount rate on the
optimal exploitation of renewable resources [ J]. Marine
Research Economics, 1986, 4(3) ; 319 -329.

de CASTRO L A B, PETRERE J M, COMUNE A E.
Sensitivity of the BEAM4 fisheries bio-economic model to the
main biological input parameters[ J]. Ecological Modelling,
2001, 141(1): 53 -56.

MCMANUS J W. Tropical marine fisheries and the future of
coral reefs: A brief review with emphasis on southeast Asia

[J]. Coral Reefs, 1997, 16(1) : 121 —127.

SHAH M A, SHARMA U. Optimal harvesting policies for a
generalized Gordon-Schaefer model in randomly varying
environment[ J]. Applied Stochastic Models in Business and
Industry, 2003, 19(1) : 43 —49.

YAGI N, ARIJI M, TAKAHARA A, et al. Application of a
bioeconomics model to examine sustainability of fishery
resources in the global market: the case of octopus resource
in Morocco[ J]. Fisheries Science, 2009, 75(1) ; 43 —46.
SMITH V L. On models of commercial fishing[J]. The
Journal of Political Economy, 1969, 77(2) ; 181 —198.
SEIJO J C, DEFEO O. Dynamics of resource and fishermen
behaviour in coastal invertebrate fisheries[ C]//Proceedings
of the Sixth Conference of the International Institute of
Fisheries Economics and Trade. Paris, 1994, 1. 209 -222.
KN, 2. SR S ARFER AT #(M]. 1. BiBAR
At ,2007 : 120 -173.

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

SEIJO J C, DEFEO O, SALAS S. Fisheries Bioeconomics;
Food and
Agriculture Organization of the United Nations Rome, 1998.
CADDY J, DEFEO O. Fitting the exponential and logistic

Theory, Modelling and Management [ M ].

surplus yield models with mortality data: some explorations
and new perspectives [ J]. Fisheries Research, 1996, 25
(1):39-62.

DEFEO O, SEIJO J C. Yield-mortality models: a precautionary
bioeconomic approach [ J]. Fisheries Research, 1999, 40
(1):7-16.

BURGOS R, DEFEO O. Long-term population structure,
mortality and modeling of a tropical multi-fleet fishery: the
red grouper Epinephelus morio of the Campeche Bank, Gulf of
Mexico[ J]. Fisheries Research, 2004, 66(2) : 325 —335.
SEIJO J C, CADDY J F, EUAN J. SPATIAL; space-time
dynamics in marine fisheries, a bioeconomic software package
for sedentary species[ M]. FAO, 1994.

BJORNDAL T, GORDON D V, KAITALA V, et al
International management strategies for a straddling fish
stock: a bio-economic simulation model of the Norwegian
spring-spawning herring fishery [ J ]. Environmental and
Resource Economics, 2004, 29(4) ; 435 —457.

QUAAS M F, REQUATE T, RUCKES K, et al. Incentives
for optimal management of age-structured fish populations
[J]. Resource and Energy Economics, 2013, 35(2); 113
-134.

TAHVONEN O, QUAAS M F, SCHMIDT J O, et al.
Optimal Harvesting of an Age-Structured Schooling Fishery
[J]. Environmental and Resource Economics, 2013, 54
(1):21-39.

GRANT W E, GRIFFIN W L. A bioeconomic model of the
Gulf of Mexico shrimp fishery [ J]. Transactions of the
American Fisheries Society, 1979, 108(1): 1 -13.
BLOMO V, STOKES K, GRIFFIN W, et al. Bioeconomic
modeling of the Gulf shrimp fishery; An application to
Galveston Bay and adjacent offshore areas [ J]. Southem
Journal of Agricultural Economics, 1978, 10(1): 119 -
125.

CLARK C W. Bioeconomic modelling and fisheries management
[M]. John Wiley & Sons, Inc. 1985: 1 -36.
HANNESSON R. The effect of the discount rate on the
optimal exploitation of renewable resources| M]. Norwegian
School of Economics and Business Administration, Institute
of Fisheries Economics, 1987.

BJPRNDAL T, GORDON D V, BEZABIH M. Measuring
potential profits in a bioeconomic model of the mixed
demersal fishery in the North Sea [ J]. Journal of
Bioeconomics, 2012, 14(2) ; 147 —166.

EIKESET A M, RICHTER A P, DANKEL D J, et al. A bio-
economic analysis of harvest control rules for the Northeast
Arctic cod fishery [ J]. Marine Policy, 2013, 39. 172 -
181.

http: //www. shhydxxb. com



616

E® B ¥ K ¥

|

23 %

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

http:

SEIJO J C, DEFEO O, ALAVA A D. A multiple criterion
optimization approach for the management of a multispecies
fishery with ecological and technological interdependencies
[ C]//ANTONA M, CATANZANO J, SUTINEN ]J.
Proceedings of the Sixth Conference of the International
Institute of Fisheries Economics and Trade. Paris, Francia.
Tomo, 1994,1; 161 -167.

BERGH V D, HOEKSTRA J, IMESON R, et al. Bioeconomic
Modeling and Valuation of Exploited Marine Ecosystems
[M]. Springer, the Netherlands, 2007 ; 203.

RUTTAN L M, GAYANILO Jr F C. SUMAILA U R. et al.
Small versus large-scale fisheries: a multi-species multi-fleet
model for evaluating their interactions and potential benefits
[C]// PAULY D, PITCHER T J. Methods for Evaluating
the Impacts of Fisheries on North Atlantic Ecosystems.
Fisheries Centre Research Reports, 2001 ; 64 —78.

ULRICH C, LE GALLIC B, DUNN M R, et al. A multi-
species multi-fleet bioeconomic simulation model for the
English Channel artisanal fisheries[ J]. Fisheries Research,
2002, 58(3) : 379 -401.

KOMPAS T, CHE T N. Economic profit and optimal effort in
the Western and Central Pacific tuna fisheries[ J]. Pacific
Economic Bulletin, 2006, 21(3) ; 46 —62.

DOYEN L, THEBAUD O, BENE C, et al. A stochastic
viability approach to ecosystem-based fisheries management
[J]. Ecological Economics, 2012, 75; 32 —42.

IVES M C, SCANDOL J P, GREENVILLE J. A bio-
economic management strategy evaluation for a multi-species,
multi-fleet fishery facing a world of uncertainty [ J ].
Ecological Modelling, 2013, 256: 69 —84.

GUILLEN J, MACHER C, MERZEREAUD M, et al.
Estimating MSY and MEY in multi-species and multi-fleet
fisheries, consequences and limits: an application to the Bay
of Biscay mixed fishery[ J]. Marine Policy, 2013, 40 64 -
74.

JORGENSEN S E. Fundamentals of Ecological Modelling
[M]. Elsevier, Amsterdam, The Netherlands, 1994 ; 628.
CHARLES A T, REED W J. A bioeconomic analysis of
sequential fisheries: competition, coexistence, and optimal
harvest allocation between inshore and offshore fleets[ J].
Canadian Journal of Fisheries and Aquatic Sciences, 1985,
42(5) : 952 -962.

FLAATEN O. On the bioeconomics of predator and prey
fishing[ J]. Fisheries Research, 1998, 37(1) ; 179 - 191.
ARMSTRONG C W. A note on the ecological-economic
modelling of marine reserves in fisheries [ J]. Ecological
Economics, 2007, 62(2) : 242 -250.

PEZZEY J C V, ROBERTS C M, URDAL B T. A simple
bioeconomic model of a marine reserve [ J]. Ecological
Economics, 2000, 33(1); 77 -91.
LAUCK T, CLARK C W, MANGEL M, et al. Implementing

the precautionary principle in fisheries management through

//www. shhydxxb. com

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

(1]

[62]

marine reserves[ J]. Ecological applications, 1998, 8(s1) :
S72 - S78.

SMITH M D, ZHANG J, COLEMAN F C. Bayesian
Bioeconomics of Marine Reserves [ C ]//2005 Annual
meeting, Providence, RI. American Agricultural Economics
Association 2005 1 -22.

CHERNOZHUKOV V, HONG H. An MCMC approach to
classical estimation[ J]. Journal of Econometrics, 2003, 115
(2):293 -346.

DOMIGUEZ-TORREIRO M, SURIS-REGUEIRO J C. Cooperation
and non-cooperation in the Ibero-atlantic sardine shared stock
fishery[ J]. Fisheries Research, 2007, 83(1): 1 -10.
KULMALA S, PELTOMAKI H, LINDROOS M, et al.
Individual transferable quotas in the Baltic Sea herring
fishery: a socio-bioeconomic analysis [ J ]. Fisheries
Research, 2007, 84(3) : 368 —377.

DAS T, MUKHERJEE R N, CHAUDHURI K S. Harvesting
of a prey-predator fishery in the presence of toxicity [ J].
Applied Mathematical Modelling, 2009, 33 (5). 2282 -
2292.

MEE, R TR RS TRCRT]. K
24k, 1984, 8(2) . 171 -177.

PG, HEE, XK E. T X R R Y AR B
[M]. dbst. e it , 1990.

WRIBEE , 2. Yl AP ¥ b 9 T 3 5 A
WaLI]. PEEZE, 2005(2) ; 28 -29.

BRAAIS. D ANl BEYR AT RS s [D].
5 sPEWHERSE, 2006.

TR, MREE, AR, JETT IR | v el A B
HARI AR [T]. EPER =M HARIR, 2008,
38(4): 573 -578.

KIS, BREE, . AREHEER A A P R A B
RSP [J]. RWRMEvE R 2R, 2009, 18(4) : 447 -
452.

HE R, EICHE. ol B G R B R A — R AR
LI, KRk, 1990, 9(1) @ 23 -27.

FEICHE, Bl 2B P 2B e X A b
], KRk, 1995, 14(3) . 3 -9.

PReM. AR5 SRR I 2 S 53-F R R I AR
WETAHID]. At AR, 2002

TKITUSC, BRBIE, 2. ol R Y AR BT IEBUR
[J]. MGEPEMITRIEHL, 2010(3) : 10 -16.

WIS, BRBIE, RS, % T EMIMELMAR .
SR AP PRI [T]. WAL, 2010, 32
(8): 1627 - 1633

EHEW, BRBE, 2. TSR AR B0 0R 0 3h 54
VIV T]. BEURALE, 2011, 33(11): 2157 -
2161.

FHEW, BRBTE, 22, R BOER L BEIR A S0 4R
[J]. E¥gMgrERe2A4, 2012, 21(6) : 1046 - 1052.
ENE, %, 29, R EBHOLEYETHSEGE
BRI EC B T]. R P R84, 2013, 22



44 BT, 55 - v R IR A W2 DR AR BB 50 I 7 P 617

(4): 623 -628. (Sweden) ,1995: 77 -101.
[63] X35, Wassm. Mgl AW Eesh I FRA AR E [66] BERKSON J M, KLINE L L, ORTH D J. Incorporating
Heardr[J]. Wl 2B s, 2006(3) : 2 -5. Uncertainty into Fishery Models [ R]. American Fisheries
[64] B WHHLRFARRZEYETAHID]. . Society, Maryland, 2002 ; 208.
M IR, 2010. [67] COCHRANE K L, DE YOUNG C, SOTO D, et al. Climate
[65] HILBORN R, PETERMAN R M. The development of scientific change implications for fisheries and aquaculture[ R]. FAO
advice with incomplete information in the context of the Fisheries and Aquaculture Technical Paper No. 530, 2009.
precautionary approach[ R]. FAO Fisheries Technical Paper. [68] ARNASON R. Fisheries management and operations research
Technical Consultation on the Precautionary Approach to [J]. European Journal of Operational Research, 2009, 193
Capture Fisheries (Including Species Introductions) , Lysekil (3): 741 -751.

Progress of theory and application of bio-economic model in fishery
resources

CHEN Xin-jun"***, LIU Jin-li'**, GUAN Wen-jiang>>*, LI Gang"*>**, LI Yue-song'***
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Abstract: The bio-economic model is the important study contents in economics of fishery resources, and it
plays an important role in resource optimum allocation for fisheries. In this paper, the theory and development
of bio-economic model for fisheries resources were reviewed and its developing tendency was discussed based
on the collected references, in order to provide reference for the sustainable exploitation of fishery resources
and scientific management, development strategy evaluation etc. The result shows that the bio-economic model
of fisheries resources has been developed from the simple biology model to the sophisticated dynamic model
including biological factors, ecological factors, economic factors, social factors, environmental factors,
climate change and others at present. But the current research in China falls behind the overseas obviously,
and it is still in the theory exploratory stage, only few applications in fisheries resources. With the
development of mathematical modeling and computer simulation technology, scientists could simulate different
fisheries management strategies and the changes in controllable factors, and impact optimization allocation of
fishery resources by using bio-economic models. This could provide a scientific basis to make a decision for
fisheries management, which will be one of the hot topics for bio-economics of fisheries resources in the
future. However, it is necessary for the above studies to establish monitoring and assessment system of fishery
resources, as well as the data collecting system in biological, economic, social and other aspects.

Key words: bio-economic model; optimization allocation of fisheries resources; fisheries management;

economics of fisheries resources
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